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PREFACE. 

TBIE erroneous manner in which 
tlieibusmess of Landmeasuring is com- 
monly pepformed, has given birth to 
several recent ;pubUcations on that ^nb- 
jeft. No treatise, hov^rever, has yet ap- 
peared, wherein the Art is rendered suf- 
ficiently easy tOiCndble aiarmer to mea- 
sure his own field, or to judge of .the 
abilities of those he .may appoint to do 
it for him. ToO: great a prolixity is the 
fault of naany : brevity and peri^picuity 
are to be found in none. 

.The fbllowing.pages are not intended 
to contsun a complete system of Survey- 
ing ; that is a science, which long prao* 
tise and regular instrudion alone can, 
in my opinion, render a person master 
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of: but, to measure a single field, a 
portion of harvest work, the thatching 
of a rick, or boarding of a barn, is a 
task that requires no extraordinary ge- 
nius, or intense application to attain. 
From the few Rules and Examples here 
given I presume, that any person of or- 
dinary capacity may soon comprehend 
the method of performing it with pre- 
cision. Simple Multiplication and Divi* 
sion is the utmost knowledge of arith- 
metic required. The Instruments re- 
commended are the best, but of the most 
simple kind, and to examine their ex- 
actness is rendered plain and easy. 

The Tables, which conclude the 
Work, may be depended upon for their 
correftness ; the method of using them 
is too evident to need explanation, and 
their general utility will prove their best 
eulogium. 



PREFACE. V 

In fine, it is presumed that the pre- 
sent work will prove an acceptable offer- 
ing to Farmers, Land-owners, and Land- 
measurers in general, on whose appro- 
bation alone depend the Author's hop6$ 
for its success. 

W. FRANCIS. 

Taplow, Sept, 30, I8O6. 
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t)F THB 

^PRINCIPLES 

OF 

LAND MEASURING. 



SECTION r. 



LAND MEASURING depends principally 
upon^i;e Figures, viz. a Square, Parallelo^ 
gram. Triangle, Trapezoid, and Trapezium. 



OF A SaUARE. 

A Square is a righi-Hned figure, of lour equal 
sides and angles. 



llie area Is found by mulliplying the sitle by 
Itself: tfau9, suppose tbe aide of ilie Square AfiCD 
to be 4 feet. 

Then 4 multiplied by 4 gives l6 feet for its 
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TliJs is evident from the figure. 



OF A PARALLELOGRAM. 



A Paralielogrum ia a £gure of four sides, 
wbose angles are each equal totliat of a square, biM 
whose length exceeds its breadth. 

7« area is found by m«\\\vV^ "*^'**^*''^^ 
'fs breadth : thus. 
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Suppose the Parallelogram A B C D to be 8 



feet long and 3 feet broad. 



A 
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Then 8 multiplied by 3 gives 24 feet for its 
content, as will also appear from tlie figure. 
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OF A TKIANGli:. 



A Triangle is a figure of three sides 0Q]y> aud 
receives particular names from the extent of its 
angle and equality of its sides. 

The nearest distance from any angle to its op- 
posite side, or the continuation thereof, will be a 
line forming' the angle of a square with that side, or 
its continuation. Also, this nearest distance multif> 
plied by the side opposite to any angle, will ^ve 
double the content of the Tnan^'t-, ^'Ci ^\<iftKis&. 
therefore, divided by 2, wi\l\)elY»Xx\»cooXsJc^- 



4 



Thi^ is evident from the nature of tbe Pandle- 
logram. 



^t*<>*«tf«««**««««««*««*a*«*«»>«S ' 




For let the side A B of the Triangle A B C be 
Q, and the nearest distance of the angle C to A B 
be 4. 



Then 6 multiplied by 4, gives 24 the area of 
the Parallelogram ABCD^.the half of vi^hich^ or 
\2, is evidently the area of the Triangle ABC^ or 

its equal ADC. 

Again, let the side £ F (^ die Triangle £ F G 
be S, and die nearest distance G p of the angle G 
&om its <ipposite side be 4, the Triangle £Gp will 
be half the Pan^elogram £ p G H, and the Tri- 
angle p<JF wiH be half of the P8rra31ek)gnnn 
jfjGifj ^jonsequeivtly \\ie vwo'Tt\«R^^^V«w.to- 
ffetber wiJB be Ixalf of vbfc ^wVvc^r Yw^^^j^psk^ 



E¥1H, whose area is 8 imdt^ied hj4, or32j 
that of the Triangle bejpg l6. 




Lastly, let the side K L of the Triangle K L M 
be 3, and the nearest distance M p, of its opposite 
angle M, to K L continued, be4> then the area 
of the Triangle K L M 'wiU be 6. 




For it is half of the Parallelogram K p M N, 
diroiBJshed by half the ParaMo^tcv \.\\IL^» 'aa^ 
wll] appear from inspection • li\^ \X« vj\i^^'^^^^'* 



lelograro K p M N contains 20^ the Paralleiogram 
L p M o^ 8, the half of whose difference is 6, the 
srea of the lYiangle K L M. 

OF THE TRAPEZOID. 



A Trapezoid is a figure of fi)ur sides^ as 
A B C D, two of which, as A D, B C, are pa- 
rallfl, that is, would keep equally distant from 
each other, though ever so far produced. 




Their least distance, A B, forms the angle of 
a square with each line A D and B C. 

Its area is found by adding the parallel lines 
AD, and BC, together, and multiplying the pro* 
duct by their nearest distance, AB> tlaa balf cjf 
i^Aich will give the content. 



Thus suppose the side AD 4, the side CB 5^ 
and their nearest distance A B 6 : 

Then 4 added to 5 are g, which itiultiplied by 6 
gives 54, whose half or 27, is the content. 

This is evident from the nature of the Pa- 
rallelogram and Triangle. If Dd be drawn 
parallel to AB> dB will be equal to. AD, 
consequently the sum of A D and B d, .mul- 
tiplied by AB, will give twice the content oif 
the parallelogram A B , d j9} also d C, which is 
wanting to complete the fine C B^ multiplied by 
D d^ or its equal A B, gives twice the area of the 
Triangle C D d^ hence the half of these two pro- 
ducts will give the true content of the Parallelogram 
AB dB, and Triangle C D d, which together 
make up the Trapezoid A B C D. 

OP A TRAPEZIUM. 

A Trnpexium is a figure of four sides, two of 

whose opposite angles are connected by a line called 
its diagonal, as in ihe iij^re ABCD, where the 

line A C is the diagonal. 

B 
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This figtire is composed of two TViaaglet, 
A B C^ A CD, having the side A C common to 
both. 

Its area i» found ^ adding together the nearest 
distances of the angles B and I>> to Iheiv opposite 
sideAC» or its continuation, and midtipljing theif 
sum by A C, hs^ of whose product will be the con- 
tent^ as is eviddit from what has been^ said concern- 
ing. Triangles: thus^ suppose AC to be 8« the 
nearest distance B p, of i€s opposite angle B^ tabe 3^ 
and of D p>the nearest distance of its other opposite 
angle D> to be 4 3 then 4 added lo 5 are 7, which 
multiplied by 8 gives 56, divided by 2 leaves 28 
for the content of the Trapezium A B C ]>. 

\^ To these Figures may be added the Circle and 
Ellipsis, which, sometimes, yet rarely, present 
themselves to the Landmeasurer. 



OF A CIRCLE- 

A Circle is a plane figure whose circumference;^ 
or boundary line, is every where at atv ei(\vMl dls-* 
iance 60m a point within, caXVed'to cciUtc, 
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The Diameter of a Circle is the longest line 
which can be drawn within it^ and must conse- 
quently pass through the centre and terminate 
with the circumference on eacH side thereof. 

The diameter and circumference of a Circle 
may be found the one from the other -, thus : 



To find the Circumference. 

Multiply the diameter by 22^ and divide the 
product by 7« 



To find the Diameter. 

Multiply the circumference by 7^ and divi<!^ 
the product by by 22. 



To find the Area. 

Multiply the circumference by the diameter^ 
And divide the product by 4. 
c 
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Soppdse the diameter A B, of a Circle whose 
eeotrc is C, to be 14. 



Then 14 multiplied by 22 is 308, which di- 
vided by 7 g'lves 44 fpr the circuinference. 

Also 44 multiplied by 14 are 6l6, divided by 
4 are 154, the area» ^ 

Again, suppose the circumference of a Circle 
to be 66 : then 66 multiplied by 7 are 462, this di« 
vided by 22 gives 21 for the diameter. 

And 66 multiplied by 21 are 1386, wnich di- 
vided by 4 gives 346-^ for the content. 
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OF AN ELLIPSIS. 

An Ellipsis is a figure bounded by a curve line, 
but whose greatest length exceeds its greatest 
breadth. 

The end surface of any round substance, cut 
off in a plane, sloping direction, will be an El- 
lipsis. 

The longest line that an Ellipsis will contain is 
its transverse axis, or diameter } and the longest 
line which it will admit, in an opposite direction, 
crosses the transverse diameter in the middle, and 
is termed its conjugate axis, or diameter. 



To find the Area of an EUipsis. 

Multiply 7854 first by one axis, that product 
by the other, and divide the last product by 10,000 
for its content. 
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Suppose the transverse axis AB> of au Eliipsbi 
10^ and its conjugate C D 5. 




Then 7854 multiplied by 10 are 78540, this 
multiplied by 5 gives 392,700, and divided by 
10,000 leaves Sg-^ nearly for the area of the Ellipsis. 



OF POLYGONS. 



Polygons are so easily divided into Triangles, 
that it is thought unnecessary to give any particular 
rules here for computing their areas. 



SECTION II. 



Description of the Instruments used in MecLSuring 

Land, 



I. OF THE CHAIN AND ARROWS. 

GUNTER*s CHAIN, used by Landmcasurers, 
is 4 Poles, or 22 yards in length, and con- 
sists of 100 links, each nearly 8 inches long, with 
brass marks at the end of every 10 links, for the 
more readily ascertaining the number of links in 
any part thereof. It should be often measured on 
a level floor, or other plane, and kept precisely to 
'^e proper length. « 

An acre of land is 10 chains in length and 1 in 
breadth; or it is 100,000 links long by one in 
breadth. It is subdivided into roods and perches, 
poles or rods, 4 roods making 1 acre, and 40 
perches 1 rood. 
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The length of Tines measured by the Chain arc 
best set dowp in links, and the content of lands 
found in square links : then strike off five figures 
on the right hand, (that is, separate them from the 
others by a period,) for fractions of an acre, and 
the figures remaining on the left hand, if any, will 
be acres : also the figures struck oflF being multi- 
plied by 4, and five others again struck oflF, what 
remains on the left hand thereof will be roods 5 and 
in the same manner, if the figures last stfuck off 
are again multiplied by 40, and five other figures 
struck off as before, the figures to the left thereof 
will be perches. Thus ; 

Suppose a piece of land in the form of a square, 
whose side is 327 links ; what is its content ? 

327 
327 



22S9 
654 
981 Answer, 1a. Qh. Up. 



1.06929 
4 

.27716 

40 

■ I.I I— .— ^>— 

11.08640 
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The Arrows are best made of large iron wire, 
about 16 inches in length, with an eye at the top 
of each, large enough to admit a person's finger 
through, and a piece of red cloth tied thereto, for 
the more immediately discerning them in the field. 
These arrows arc to be stuck in the ground at tlie 
extremity of every chain in measuring, 

Instead of arrows made of wire, some use 

» 

commqn sticks, cut to a suitable size and length ; 
but the advantages derived from such as I have de- 
scribed, will be evident to those who adopt them. 



II. OF THE CROSS-STAFF AND CROSS. 

The Cross-Staff should be a straight, taper 
rod, about an inch thick at the bottom and half an 
inch at the top, precisely ten links in length when 
shod with an iron point, one link long at the bot- 
tom, and capped with a ferrule at the other extre- 
mity. The ferrule should have a small notch, in 
order to admit the handle of the chain, when it 
may be found requisite to put it through a hed^« 
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Tins Staff being divided iuto links by small tacks, 
is used for measuring short distances^ as well as to 
support the Cross. 

The Cross is perhaps best made of a piece of 
box wood^ three*quarters of an inch thick, and 
aboiit three inches square> with a hole in its centre 
for the staff to pass through, in order to support it 
at a proper height above the ground to suit the 
measurer's eye. Two sections, made by a fine saw, 
and crossing each other so as to form the angle of a 
square, about half an inch from the sides of the 
Cross and nearly half an inch deep, must also be 
made on the upper surface of the wood, for the 
purpose of viewing objects through them. The 
staff being then placed -through the hole in the 
Cross, both are prepared for use. 



To prove the ojccuracy of the Cross* 

Place two rods, a and h, upright in the earthy 
at any convenient distance, as 100 yards, and erect 
the Cross-staff about midway in a line between 
them> so that by applying the eye to the section 
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A B of the Cross at A, you may perceive the rod I, 
as also the rod a, by placing the eye at B. Remove 
the £l^ to C^ and looking through the section C D^ 
cause a rod to be erected in that direction at d, the 
Cross still continuing unmoved: now turn the Cross 
round far enough to perceive the rod I through the 
section C D, the stalT being fixed in its original po- 
sition 'j then if the XfA d is visible through the sec- 
tion A fi, the Cross is correct^ if not, it is unfit for 
use. 



9 ...•• 
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% 




Note. This figure is drawn out of proportion, for the 
«ake of shewing the Cross and method of using it, 
more di5tinctl7« 

D 
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III. OF THE FIELD-BOOK. 

Various forms of keeping a Fi eld-Book are 
used by different Surveyors ; that which I would 
recommend, is a sketch of the field measured, 
wherein the dimensions taken are noted down in 
their proper situations, as represented in the follow- 
ing figures. This I conceive to be the most natu- 
ral, easy, and least liable to cause mistakes* 

In addition to the above Instruments, the Land- 
measurer will find a pair of pliers, for the purpose 
of repairing his Chain, should a link open, or other 
accident require it, and a good knife, very useful 
implements. He must also be provided with pens, 
and a small ink bottle to hang at his breast. Some 
pn^fer a pencil, but the marks thereof firequently 
bfjconiing obscure, create errors. 
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SECTION III. 



The Practice of Land Measuring^ 



SUPPOSE it were required to measure the tri- 
angular field ABC. 

If the comers cannot be distinctly seen from 
the opposite extremities of the lines which form 
them, place marks, as a piece of white paper fixed 
in a split stick, in them 3 but observe that natural 
marks, as a iree, post, &c. are always preferable 
when they are to be found. Let the leader, or person 
who is to carry tlie chain, take one end thereof in 
his right hand, the ten arrows being held in his 
left, and setting out from the angle A, proceed to- 
wards B. The follower, or person who carries the 
other end of the chain must direct him, by waving 
his hand, to the side he is required to incline, till he 
has extended the chain in a direct line for the object 
he intends to approach . Whilst carrying thechain, he 
sliould prepare an arrow to fix. in tke ^o\«A ^\.^^ 
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exti-emity of the 'first length thereof, by shifting it 
to the same hand in which he carries the handle 
and holding it within three inches of the pointed 
end. The follower must also be very particular in 
holding his end of the chain near the sur^K^e of the 
ground, as a material difference wiU arise in noea- 
suring long lines, from not having the chain on a 
level when the arrows are placed down. It is also 
advisable to give tlie chain a shake at each extremi- 
ty, before the follower gives the word for the leader 
to stick down. That being given and the first 
arrow fixed, the leader must proceed to measure a 
second chain in like manner. The follower, with 
the cross-staff in one hand and handle of the chain 
in tlie other, ccmilng after, holds his end to the 
arrow lirst pat down,, directs the leader to place a 
second as before, and taking up the one first put 
clown, proceeds thus to the extremity of the line ; 
he there notices the number of arrows he has taken 
up, including that last stuck down, together with 
the number of links from thence to tlic mark in the 
angle at B. Thcsf^ in ihe present in-tance, luuoiint 
to six arrows, or cLiiins and 03 links, which he :ic- 
cordingly enters in the field book, as represented in 
the figure. 
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In measuring the line A B the Cross must be 
VL^td, in order to find at what point thereon a line 
Irotn th0 angle C will form the angle of a square 
with A B ^ this is done by the follower's placing 
the Cross- staff erect in the ground, as near the point 
required as he can guess -, then directing one section 
of the Cross, so as to view the mark at A> or B 
through it, if the mark at C can be perceived through 
the other section, the staff is in the right point j 
if not, it must be moved backwards or forwards, in 
the line AB, till the wished-for spot is obtained. 
The distance from thence toC must then be taken, 
which in the present case amounts to 325 links, as 
described in the figure. 

Ao/e.— The number of links between the last 
arrow and extremity of a line is readily determined 
thus; if the circular brass in the middle of tl>e 
Chain lie between the last arrow and extremity of 
the line, the brass marked with four fingers or 
points, denotes (50} that with three, denotes 7o; 
with two, 80 j and that with one only, QO. But 
if the middle of the Chain is on the other side the 
last arrow, the fingers or points denote simply the 
number of tens lo be added to th^ ckaxvY^ x^\pc<t- 
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sentcd by the arrows. The few odd links are iff 
either case readily counted -, but particular attentioi 
is requisite to avoid mistaking 40 for 60, 30 for 
70, &c. and to reckon the odd links forwards^ 
from the last arrow to the next brass or 10« instead 
of reckoning them backwards. A little practice 
will soon render this ^miliar. 



The calculation for the above Triangle is as under 



663 
325 



3315 
1326 
1989 

2)215475 

10773^ 
4 

•30948 
40 

1237920 




Content, 1a. Or. 12 p. 
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To survey a Field of more than four sides. 

Fields consisting of more than four sides must 
be divided into two, or more principal figures, at 
the discretion of the Measurer j but the fewer num- 
ber of pieces, or figures a field is divided into, the 
more accurately the <x>n ten twill be obtained : thus. 

The under field of six sides may be divided in- 
to the Triangle ABC, and Trapezium ADEF^ 
Now the line AC being measured, will be found 
to contain 1000 links, and its nearest distance from 
the angle B, found by the Cross, as in the pre- 
ceding figure, is 340 links. Also, the diagonal 
line A£ will measure 1880 links,, and the nearest 
distance thereto of the angles D and F, found also 
by the Cross, will be 540 and 446 links respectively, 
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Hence the area wm be found «fouo,,. 

340 
1000 

340000 doiiM#> ♦!. 

"7„ the area of the Triangfc 
ABC. ^^ 



540 

446 

986 
1880 

7SS8 
7888 
986 

1853680 doiiW- *J. 
34O0CX) Tr %fiS "^ ^^'^ 

2)21-93680 

10-96840 
4 

S'87360 
40 

34-94400 
Content, lo^. 3^. 3^^ 
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To take off-sets to crooked Boundaries, 
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Measure a base line^ as near the boundary a^ 
^'^^^cnient, and take the nearest distance therefrom 
^* ^"V-fiy angle in the boundary, as also the distance 
^ ^Iie points where those lines fall, on the base 
lio^^ The space between the base and boundary 
iiD^a, will by that means be divided into triangles 
^^ trapezoids. 

Required the area of the space included be- 
*^een the base line A B, and crooked boundary of 
^^ under figure. 



y^T- i^.^ :^ -^ ,.1.^ :^B 

CALCI7LATI0N. 

80, 205 150 28a 150 390 

90 90 90 205 60 280 

90 

80 170 115 240 75 210 110 

170 240 110 

7200 » — 

19550 805 300 23100 

18000 115 150 

23100 — — — 



^050 Carried oyer, 

M 



19550 XQQQI5 
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67.850 Brought over. 
204UO 



40260 

gooo 

154(X) 
8800 



60 
140 

200 



2)167730 

'83865 
4 



492 
390 

102 
200 

20400 



140 
120 

260 



670 
492 

178 
260 

1068 
356 

46280 



3-35460 












40 


120 


720 


60 


830 


940 




60 


670 


80 


7!20 


830 


14- 18400 


V7V# 


OiJV 




180 


50 


140 


110 


110 




50 




110 




80 



9000 



15400 



-6800 



Content 9a. 3r. 14p. 

IVlien Boundary Lines curve regularly. 

Measure the base line, as before^ and take 
ofF-sets thereon at equal distances^ as at O^ 100, 
200, 300, &c. oi* at shorter lengths, as the case 
may suit, to the boundary line. Then add half the 
two end, and the whole of tlie several other oiF-sets 
tngether^ multiply thciv amowu\. b^' \V\^ b^se \vac 
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and divide the product by 1 less than* the number 
of ofF-sets, for the area.* 

Required the area of oft-sets in the under figure. 



IR fe i$ :^ 
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CALCULATION. 



^q} End off-sets. 
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60 


— 1 


50 


— 2 


44 


•— 3 


70 


— 4 


40 


— 5 


60 


— 6 



324 
600 

6)194400 

•32400 
4 

1-29600 
40 



324 



Oa. IR. 13p. nearly. 



11-84000 
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A very erroneous method of computing 
off-sets of this description has been given in Dr. 
Hutton*s Compendious Measurer, and other books 
on this subject, the fallacy of vt^hich, and truth of 
the method here given, will easily be seen, if the 
area of each part be calculated separately, consider- 
ing them as triangles, or trapezoids. Dr. Hution, 
with becoming candour, corrected the error in the 
first edition of his course, in consequence of my 
remarks to him on the subject- 



?8 



After the content of a field has been found ur 
acres^ the value of the figures cut off may xcadHybe 
found from the following Table, thus : 

Look for the nearest number to the figures- 
struck off, at the top of the column, above them 
will stand the roods, and in a line with them, in 
the first column, will be found the poles consti- 
tuting their value. 

Suppose it were required to find the value of 
the off-sets in the last figure : their sum is '33000, 
the nearest number thereto in the table is '33125^ 
over which at tlie top of the column stands 1 rood^tt 
in a line with it in the first column are 13 poles^ 
Hence la. I3p. are the area, as before. 
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To measure a Field (AB CD) lounded ly crooked*' I 

Fences. 

Take lines AB, BC, CD, &c. as near the 
boundary as can conveniently be taken, and mea* 
sure off-sets from thence to the fences ; then take , 
the diagonal line B D, with tlie nearest distances 
thereto of |he opposite angles A and C. 
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Shewing the Value of Parts of an Acre. 




Poles, 1 Rood, 1 1 Rood, \ 2 Roods. 


3 Roods. 




, 00000 


•25000 


•50000 


•75000 




1 


•00625 


25625 


•50625 


'75625 




2 


•01250 


•26250 


51250 


'76250 




3 


•01875 


•26875 


•51875 


'76875 




4 


t)2500 


•27500 


•52500 


•77500 




6 


•03125 


•28125 


•53125 


•78125 




6 03750 


•28750 


•53750 


•78750 






^jM375 


'29375 


•54375 


-70375 


- 



I 

' i 



\ 



*-■•_ ^ 
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OJT-sets. 
216 
60 



^^A 




CALCULATION. 




7/0 140 
216 70 


70 32S 
20 140 


554 9800 
150 


90 189 

90 



83100 



16920 



IS >0" »<= 

38160. 



106 460 820 106 
20 328 460 360 



126 132 360 636 
126 318 



i«k 



79'^ 

1584 



38l6a 



177570 Carried 



16632 
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Offsets. 

177572 Brought over. 

3200^ 80 40 170 

On CD 



6S40 \. 
17^0 f 



711012 Trapezium 
ABCD 



2)9* 24424 

36 

4-62212 48 

4 



40 


36 


80 


3200 


90 


90 




6840 




380 


550 


48 


170 


380 


170 



84 210 170 816* 



2-48848 210 

40 486 

84 286 



19-53920 168 



772 



17640 921 



772 
1544 
6948 

711012 
Content, 4a. 2r. 20r. 



The two following figures, with the dimcn- 
wons requisite for computing their contents, arc 
given to exercise the learner in calculation. 
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Required the content of the under meado^^% 
deducting a circular pond therein 86 links in diame- 
ter? 




Answer 3a. 2r. 27p. 



Custom has in many instances varied the length of 
the Pole from l6^ feet, as fixed by statute 34th 
of Heniy VI 11. Perhaps the most general 
deviation is that of allowing 1 8 feet to the pole, 
for wood measure ; I shall therefore give an 
easy method for reducmg iVxe. sta\xx\R,\aNJwi ^:^- 
toxn^ry wood measure. 



S2 



^leikod of reducing Statute to customary Wid 
Measure of 18 Feet to the Pole. 

Multiply the statute measure by 21, and di- 
vide the product by 25, for its content in customsif 
ivood measure very nearly. 

Required the area of a Copse from the undff 
Field Book, both in statute and customary measure 
of 18 feet to the pole; the lines of 800 and 730 
links forming the angle of a square with each other. 




Answer, 5a. Or. 14p. Stafcote. 

4a.. la- 4P. C>i«v.oio»T5- 
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OF HARVEST WORK. 

^BEN a field is to be measored ia several 
separate parts^ as is usuallj the case in measurir^ 
Harvest Work, the common method is to take the 
length and breadth, as near the middle of the piece 
each way as can be guessed, and to consider it as a 
Parallelogram : but although this may sometime* 
succeed very well, it is more frequently attended 
with considerable error. It is impracticable to find 
the middle of a pit- ce, with any tolerable degree of 
accuracy, until its length be entirely measured; 
and therefore, unless the breadths at each end are 
equal, considerable error will arise. Hence the 
rules before given should be attended to, with each 
division of a field. However, as the errors will be 
trifling in most cases, where the breadth is not con- 
siderable, fi*om a diflerence of a few links in the 
length of a field, provided the breadths be accurate- 
ly taken at each end, and at every bend in the 
piece, I shall here shew, by two examples, how 
some labour may be saved, by taking a fewer num- 
ber of lengths than tlie field contains separate divi- 
uons to be measured, 

F 
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Suppose the under field were to be measure 
ija three sf parate divisions, marked A, B, C, it 
required to find the content of each, "with tl 
amount, at 14s. 6d. per acre, from the diniensioi 
there given. 




S5 



A. 

320 
60 


c 

320 
180 

500 


ALCULATIOK. 

380 180 
60 150 

320 330 
500 300 


680 
380 

300 

1 


790 
680 


19200 

160000 

99000 

16500 


110 
150 


160000 


99000 


16500 


•)294700 

1-47350 

4 




1-89400 
40 





3576000 

Content of A's share, 1a. la. 36f. 



L. S. D. 

By the 'table, 1a. is O 14 6 

IR. is 3 7i 

36p. are 3 3i 

Amount due to A 1 1 4f 
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100 790 220 22CP 
60 60 230 140 

160 730 450 88 
230 730 22 

48 135 3080O 

32 315 

36800 328500 

328500 
30800 

2)396100 

■— — I 

1-98050 
4 

392200 
40 

36-88000 

Content of B*s share, 1a. 3r. 371?. 

L. S. D. 

By the Table, Ia. is 14 6 

3R.are O 10 lOi 

37p.are 3 4| 

Amount due to B l 8 8|^ 



S7 



O. 



100 790 220 140 170 220 

170 60 220 170 UO 60 

^ai^BaBMi w^-^MBa aKaBMaaaa ^••^-'•'^ «•— ^bm — >— •— 

270 730 440 310 310 Itt) 

220 440 60 irio 



18(>00 49000 



54 
54 


292 

292 


59400 

321200 

I86OO 

49600 


321200 



^)4^8800 Content of C*s share, 2a. Or. 39?. 



2-24400 
4 



L. S. D. 

By the Table, 2 A. are j 9 

•97600 39P arc 3 6j 

40 

Amount due to C 112 6| 



3904000 



The breadth of each piece being here taken, 
so as to fomi the angle of a square with the length, 
and those of the middle piece differing but little at 
each end, no material error can arise from taking 
one length only. 
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The under field curving regularly, it is re- 
quired to compute its contents, from the dimcnNioni 
given, io three separate divisions, and to find the 
amount of each part^ at 138. C>d. per acre. 



iH) \ j:v ■■^. \ ^^ 






/p 



^ 



\ 
\ 



rai \ 430 



i 






I 



JiV 1 



/ 



E I F 

' % ! 

'" I": y 

jjn I ' '/76 1 -no \ 
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CALCULATION. 



Sy the second Rule for taking Off-sets to crooked 

Hedges, 



150 — 1 
150 — 2 
130 — 3 
130 — 4 



•19500 
4 

78000 
40 

31*20000 



150 
50 

7500 
Content of the part D. 
lA. Or. 31P. 



560 
800 

' L. D. D. 

4)448000 By the Table, 1a. is 13 6 

3lP.areO 2 7| 

112000 

7500 



16 li 



Here the two end breadths being 
alike, one only is taken for 
their half sum. 



40 



170 

2)346 




4)5064CO 

1-26600 
8.500 




1/0 
50 

&500 



Content of the part E. 
lA. iR. leip. 

s. D. 
By the / ^^- » 13 6 

Table i ]«• «. 3 4^ 
vlop. are i 4J 

18. 2|^ 



iSlCtoOO 
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130 130 
170 50 

2)300 6500 



150 — 1 Content of the part F. 
130 — 2 lA. Or. 33p. 

140 — 3 



570 



800 16 3§ 



4)45600e 

114000 
6500 

120500 

4 

•82000 
40 

32*80000 



The end off-sets are here calculated separately 
as parallelograms^ their length difiering from that 
of the other pieces. 
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7 lay off' any proposed Quantity of Land, from 
a given point a, in the side DC, of* a four' 
sided Field. A BCD, 

Find die content of the triangle a D A, and 
subtract it from the quantity ciroposed to be laid 
ofF. 

Measure 100 links from A to d, in the line 
AB. Lay off the angle of a square, on the luic 
A a, to d, and find the area of the triangle Ada. 
Then multiply the difference between the quantity 
proposed to be laid off« and the triangle AD a, by 
100; divide that product by the area of the triangle 
Ada, the quotient will be the distance A b, of the 
required line a b^ from A. 

B 
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A farmer sold 3a.2r.7p. of turnips, to belaid 
off from tlie side A D, of the preceding field to a. 
Required the distance of the other end h, of the 
line of division a b, from A. 

CALCULATION. 

The triangle A a D, being measured, will be 
found to contain 141300 square links. Also 100 
links being measured from A, to d, the triangle 
Ada, will contain 43200 square links. 

Hence from 354375 Square links, or 3a. 2r,7''- 
Take 141300 



213075 

100 



43200)21307500(493 links, the distance A^, 
4027 required. 

1395' 

'99 

Had the hedges from A to D, and from D to a, 
been crooked, lines must have been taken, at 
convenient distances from them, and off-sets thence 
to the hedges. In which case the sum of these 
off-sets, and the triangle A a D, must have been 
taken from the quantity proposed to be kdd gS, in- 
stead of the triangle only. 
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OF ARTIFICERS WORK. 

All work which is valued by the surface, s» 

m 

Painting, Glazing, Tiling, Pavings &c. is measured 
by the same method as Land. I shall therefore 
only add two additional rules wliich occur in the 
former. 

To find the superficial content ^qf a Glohe, or of 

any segment thereof. 

Multiply the diameter, or height, by the cir- 
cumference of the whole Globe. 

How many pounds of lead, allowing 8lb. to 
the square foot, will cover a circular dome 22 feet 
in circumference, and Z\ feet high ? 

CALCULATION. 

22 
_!! 

II 

77 Square feet, the surface. 
8 

Answer 6l6 lb. 
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To find the convex surfoLce of a riglht Cone^ 

Multiply half the circumference of the base 
by the slant height for the surface. 

How many square yards of thatching contains 
the circular rick^ which measures 60 yards round 
at the eaves, and 6 yards from thence to the top } 



2)60 

30 
6 

Answer 180 Square yar*. 
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TABLES 



POR CALCULATING THE 



VALUE OF LAND, 



AND OF ALL KINDS OF 



LABOUR 



PERFORMED THEREON^ 



BY THE ACRE, 



From iS. to lo<^. per Acre. 



If 
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Z 
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40 
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_ 




13 
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1 


10 
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3 
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— 




2 
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